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SEQUENCE LISTING 



5 <110> Wageningen Centre for Food Sciences 



<120> Novel mannose-specif ic adhesins and their use 



<130> P212925EP 

15 

<140> P212925EP 

<141> 2003-03-23 



20 



<160> 16 

25 

<170> Patentln version 3.1 

30 

<210> 1 
<211> 1010 
35 <212> PRT 

<213> Lactobacillus plantarum 

40 

<400> 1 

Met Leu Lys Lys Asp Asn Phe Gly Glu His Lys Thr His Tyr Lys Leu 
1 5 10 15 

45 

Tyr Lys Cys Gly Lys Asn Trp Ala He Met Gly He Thr Leu Val Ser 

20 25 30< 

50 

Leu Gly Val Gly Thr Val Thr Met Thr Arg Ala Ala Ala Ala Asp Ser 
35 40 45 

55 Glu Val Thr Asn Asp Ser Ala Ser Gin His Val Thr Ser He Ser Thr 
50 55 60 



Asp Ala Ser Lys Asn Gin His Thr Ser Ser Asn Val lie Leu Thr Asn 
60 65 70 75 80 
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Asp Asp Lys Ser Val Ser Ala Ser He Asn Gin Asp Ala Ser Ala Ser 

85 90 95 

5 

Val Val Asn Lys Ala Val Ser Ala Thr Ser Gin Glu Asn Ser Ser Val 

100 105 110 

10 Gin Asn Thr Ser Gin Ala Thr Ser Thr Ser Lys Gin Glu Ser Ser Ser 

115 120 125 

Thr Lys Asn Thr Ser Gin Thr Thr Ser Thr Ser Asn Gin Glu Ala Asn 
15 130 135 140 

Ser Ala Lys Ser lie Asn Gin Thr Thr Arg Thr Ser Lys Gin Glu Ser 
145 150 155 160 

20 

Ser Ser Thr Lys Asn Thr Ser Gin Thr Thr Ser Thr Ser Asn Gin Glu 

165 170 175 

25 

Ala Asn Ser Ala Lys Ser He Asn Gin Thr Thr Arg Thr Ser Asn Gin 

180 185 190 

30 Glu Ser Ser Ser Ala Lys Asn Thr Ser Gin Thr Thr Ser Thr Ser Ser 

195 200 205 

Arg Lys He Asn Ser Thr Lys Ser Gin Ala Gin Ser Leu Thr He Thr 
35 210 215 220 

Thr Thr Gly Lys Ala Val Arg Ala Thr Ser Thr Ser Val Lys Lys Tyr 
225 230 235 240 

40 

Ser Thr Lys Thr Lys Val Ser Tyr Ser Thr Leu Leu Gin Gin Leu Arg 

245 250 255 

45 

Thr Ser Lys Ala Leu He Ser Asp Glu Ala Ala Leu Thr His Val Asp 

260 265 270 

50 Lys Asp Asn Phe Leu Lys Tyr Phe Ser Leu Asn Gly Ser Ala Thr Tyr 

275 280 285 

Asp Ala* Lys Thr Gly He Val Thr He Thr Pro Asn Gin Asn Asn Gin 
55 290 295 300 

Val Gly Asn Phe Ser Leu Thr Ser Lys He Asp Met Asn Lys Ser Phe 
305 310 315 320 

60 
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Thr Leu Thr Gly Gin Val Asn Leu Gly Ser Asn Pro Asn Gly Ala Asp 

325 330 335 

5 

Gly lie Gly Phe Ala Phe His Ser Gly Asn Thr Thr Asp Val Gly Asn 

340 345 350 

10 Ala Gly Gly Asn Leu Gly He Gly Gly Leu Gin Asp Ala He Gly Phe 

355 360 365 

Lys Leu Asp Thr Trp Phe Asn Ser Tyr Gin Ala Pro Ser Ser Asp Lys 
15 370 375 380 

Asn Gly Ser Glu He Ser Ser Thr Asn Ser Asn Gly Phe Gly Trp Asn 
385 390 395 400 

20 

Gly Asp Ser Ala Asn Ala Pro Tyr Gly Thx Phe Val Lys Thr Ser Asn 

405 410 415 

25 

Gin Glu He Ser Thr Ala Asn Gly Ser Lys Val Gin Arg Trp Trp Ala 

420 425 430 

30 Gin Asp Thr Gly Glu Ser Gin Ala Leu Ser Lys Ala Asp He Asp Gly 

435 440 , 445 

Asn Phe His Asp Phe Val Val Asn Tyr Asp Gly Ala Thr Arg Thr Leu 
35 450 455 460 



Thr Val Ser Tyr Thr Gin Ala Ser Gly Lys Val Leu Thr Trp Lys Thr 

40 



465 470 475 480 



Thr Val Asp Ser Ser Tyr Gin Ala Met Ala Met Val Val Ser Ala Ser 

485 490 495 

45 Thr Gly Ala Ala Lys Asn Leu Gin Gin Phe Lys Leu Thr Ser Phe Asp 

500 505 510 

50 Phe Gin Glu Ala Ala Thr Val Asn Val Lys Tyr Val Asp Thr Thr Gly 

515 520 525 

His Gin Leu Ala Gin Gly Thr Ala Asn Tyr Pro Asp Gly Ala Tyr Val 
55 530 535 540 

Asn Gly Arg Tyr Thr Thr Lys Gin Leu He He Pro Asn Tyr Arg Phe 
545 ' 550 555 560 

60 
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He Lys Met Asp Asp Gly Ser Val Thr Gly Thr Lys Ser Leu Asp Ala 

565 570 575 

Asn Gly Thr Leu He Gin Ser Gly Asp Asn Gly Thr Val He Tyr Val 

580 585 590 



Tyr Val Pro Glu Tyr Met Ala He Val Lys Thr Val Asn Glu Thr He 
10 595 600 605 

Asn Tyr Val Asp Glu Asn Gly His Ala Leu Thr Thr Ser Tyr Thr Ala 
610 615 620 

15 



Asn Pro lie His He X>eu Thr Val Thr Asn Pro Val Asp Gly Thr Thr 
625 



630 635 640 



20 

Thr Thr Tyr Tyr Ser Thr lie Thr Thr Ser lie Glu Leu Asp Ala Thr 

645 650 655 

25 Thr Gly Arg Pro Val Asp Ser Gly Trp Val Leu Gly Asn Ser Gin Asp 

660 665 570 

Phe Asp Ala Val Thr Asn Pro Gin He Lys Gly Tyr Thr Val Thr Ser 
30 675 680 685 

Thr Asp Ala Pro Asn Ser Asp Leu Gin His Val Ser Ala Gin Thr Val 
690 695 700 

35 

Thr Gly Asp Ser Gly Asp Leu Glu Phe Thr Val Val Tyr Thr Lys Asn 
705 710 715 

40 Ala Pro He Val Thr Thr Glu Ser Lys Thr Val Asn Glu Thr lie His 



725 



730 735 



45 Tyr Val Tyr Thr Asp Gly Thr Thr Ala His Asp Asp Tyr Val Ala Gin 

740 745 



50 



Pro He Thr Phe Thr Arg Thr Val Phe Thr Asp Ala Val Thr Gly Glu 
755 7 60 76 5 



Lys Thr Tyr Gly Gly Trp Ser Ala Ala Gin Gin Phe Ala Ala Val Asp 
770 77 5 780 

55 

Ser Pro Ala He Lys Gly Tyr Thr Pro Asp Gin Ser Lys He Ser Thr 
785 7 90 7 9 5 

60 Gin Thr Val Thr Gly Asp Ser Ser Asp Leu Glu Phe Thr He Val Tyr 
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805 810 815 



Thr Lys Asn Ala Pro Thr Val Thr Thr Glu Ser Lys Thr Val Asn Glu 

820 825 830 



Thr lie His Tyr Val Tyr Thr Asp Gly Thr lie Ala His Asp Asp Tyr 
10 835 840 845 

- Val Ala Gin Pro lie Thr Phe Thr Arg Thr Val Ser Thr Asp Ala Val 
850 855 860 

15 . 

Thr Gly Glu Lys Thr Tyr Gly Gly Trp Ser Ala Ala Gin Gin Phe Ala 
865 370 375 B80 

20 

Ala Val Asp Ser Pro Ala lie Lys Gly Tyr Thr Pro Asp Gin Ser Lys 

885 890 895 

25 He Ser Thr Gin Thr Val Thr Gly Asp Ser Ser Asp Leu Glu Phe Thr 

900 905 910 

Val Val Tyr Lys Ala Asp Ser Thr Ser Thr Lys Pro Val Lys Pro Glu 
30 915 920 925 

Gin Pro Thr He Pro Thr Thr Pro Thr Glu Pro Val Lys Pro Gly Gin 
930 935 940 

35 

Leu Thr Thr Pro Ala Lys Pro Asp Gin Pro Met Thr Ser Asp Lys Ser 
945 950 955 960 

40 k 
Val Gin Thr He Thr He Lys Phe Val Gly Gin Arg Leu Pro Gin Thr 

965 970 975 

45 Asn Glu Thr Asp Gin Gin His Met Thr Leu Ser Gly Leu Leu Leu Leu 

980 985 990 

Ala Met Ser Gly Leu Leu Gly Leu Leu Gly Met Ala Lys Arg Gin His 
50 995 1000 1005 



Lys Glu 
1010 

55 

<210> 2 
<211> 3030 



60 
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10 



25 



40 



55 



<212> DNA 

<213> Lactobacillus plantarum 



<400> 2 

atgttaaaaa aggataattt tggagagcat aaaacacact ataagcttta taaatgtgga 
60 . 

aaaaactggg ctattatggg gattacgttg gtttcattgg gggtaggtac tgttactatg 
120 



acacgggccg ccgcagcaga ttccgaagtg acgaacgatt cagcatctca acatgtgacg 
15 180 

agcatctcta ctgatgcgtc taaaaatcag catacgtcta. gtaatgtgat tcttacaaat 
240 

20 gatgataaaa gtgttagtgc atcaattaat caagacgcta gcgcgagtgt tgtcaataag 
300 



gcggtcagcg caactagcca agaaaatagt agcgttcaaa atactagtca ggcaaccagt 
360 

acaagcaaac aagaatccag tagtacgaaa aatactagtc agacaaccag tacaagcaat 
420 



caagaagcta acagtgccaa gagtattaat caaacgaccc gtacaagcaa acaagaatcc 
30 480 

agtagtacga aaaatactag tcagacaacc agtacaagca atcaagaagc taacagtgcc 
540 

35 aagagtatta atcaaacgac ccgtacaagc aatcaagaat ccagtagtgc gaaaaatact 
600 



agtcagacaa ccagtacaag tagtcggaag attaatagca ctaaaagcca agcccaatca 
660 

ttaacaatta cgactacggg caaagcggtt cgtgctacct cgactagtgt taaaaagtac 
720 



tccaccaaga caaaagtgtc atatagcaca ttgttacagc agcttcgtac aagtaaagcg 
45 780 

ttgatctctg atgaagcggc cttgactcat gtagacaagg acaatttcct aaagtatttt 
840 

50 agtttgaacg gatctgcaac atatgatgcc aagacgggaa ttgtaactat tacgcccaat 
900 



caaaataatc aagttggtaa tttttcatta accagtaaga ttgatatgaa taaaagcttt 
960 

acattaactg gtcaggtaaa tctggggtct aacccgaatg gtgcggatgg aattgggttt 
1020 



gcttttcaca gtggcaatac aactgacgtg ggaaatgctg gtggtaattt aggtattggt 
60 1080 
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ggattgcaag acgctatcgg gttcaagcta gacacatggt ttaatagcta ccaagcacca 
1140 

tcatcagata aaaatgggag tgaaatctca tcaacaaatt ctaatggctt tggttggaat 
5 1200 

ggtgactcag ccaacgcacc atatggcacc tttgtcaaga cgagtaacca agaaatttcg 
1260 - 

10 actgcgaatg gttctaaggt acagcgatgg tgggctcaag atacaggaga gtcgcaggcg 
1320 



15 



30 



45 



ttaagtaaag cggatattga tggtaacttt catgattttg tagttaacta tgatggtgct 
1380 

acaagaacgt taaccgttag ttatacgcaa gctagtggta aagtattaac ttggaagacg 
1440 



actgttgaca gttcttatca agcaatggcc atggttgtca gtgcatcaac tggtgcagct 
20 1500 

aaaaatttac aacaatttaa gttgactagc ttcgattttc aagaagcagc gactgtgaat 
1560 

25 gtaaaatatg ttgatactac tggacatcag ctagctcaag gaacagctaa ttatccagat 
1620 



ggagcgtatg tcaatggtcg gtacaccact aaacaattaa taattcccaa ttatagattt 
1680 

attaagatgg atgatggctc agttaccggc acaaaaagtt tagatgccaa tggaacctta 
1740 



atccaatcgg gtgacaatgg tactgttatc tatgtatatg tgcctgaata tatggctatt 
35 1800 

gtcaagacag ttaacgaaac tattaattat gttgatgaaa atggtcatgc gttgaccact 
1860 

40 agctacaccg ccaatcccat ccatatattg accgtgacga atccggtgga tggaacgacg 
1920 



acaacctact attcaacaat tacaacatcg atagaactag atgcgacaac tggtagacca 
1980 

gtcgattctg gatgggtatt gggtaatagt caagatttcg atgcagttac aaatccacaa 
2040 



atcaagggct atacagtaac aagtactgat gcgcctaatt cagatttgca gcatgtgtca 
50 2100 

gcgcagacgg ttactggtga ttctggtgac cttgaattta ccgtcgtgta caccaagaat 
2160 

55 gccccaatcg tgacaacgga aagtaaaacg gtcaatgaga ctattcatta tgtttatacg 

2220 

gatggaacta cagcccacga tgactatgtg gcccagccca tcacgtttac acggactgta 
2280 

60 
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tttacagatg ctgtcacggg tgaaaagaca tatgggggtt ggtcggcagc gcaacaattt 
2340 

gcggccgtgg atagtccagc aattaagggc tacacaccag atcagagcaa aattagtacg 
5 2400 

cagaccgtta ctggcgattc cagtgacctt gaatttacca tcgtgtacac caagaatgct 
2460 

10 ccaaccgtga caacggaaag taaaacggtc aatgagacta ttcattatgt ttatacggat 
2520 



15 



30 



40 



50 



55 



60 



ggaactatag cccatgatga ttatgtggcc cagcccatca cgtttacacg gactgtatct 
2580 

acagatgctg tcacgggtga aaagacatat gggggttggt cggcagcgca acaatttgcg 
2640 



gccgtggata gtccagcaat taagggctac acaccagatc agagcaaaat tagtacgcag 
20 2700 

accgttactg gtgattccag tgaccttgaa tttacggtag tttataaggc tgatagcaca 
2760 ( 

25 tcaacaaaac cggttaaacc agaacaacca acgataccaa caacaccgac agaaccggtt 
* 2820 



r 

aaaccaggac agctaacgac accagcaaaa ccagatcaac cgatgacatc tgataagtcg 
2880 

gttcaaacaa taaccattaa gtttgtgggt caacgattac cacaaactaa tgaaacggat 
2940 



caacaacata tgacgcttag tggtttattg ttattagcca tgagtggcct attaggtctc 

35 3000 



cttggtatgg ctaagcgaca gcacaaagag 
3030 



<210> 3 

<211> 234 

45 <212> PRT 

<213> Lactobacillus plantarum 



<400> 3 

Met Lye Ser Lys Gin His Pro Gly Leu Lys Trp Leu Gly Arg Gly Val 

1 5 10 15 

Phe Val Leu Leu Val Leu Val Ser Leu Ala Leu lie Phe Asn Glu Gin 

20 25 30 

He Lys Ser Trp Leu Val Ser Ser Tyr Ser Pro Thr Val Thr Ala Lys 
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35 40 45 

Thr Val Lys Gin Asn Thr Lys Lys Lys Ser Asp Phe Asn Phe Ser Lys 
5 . 50 55 60 

Val Lys Ser Leu Asr> Phe Gin Thr Val Ala Lys Ala Arg Met Asn Lys 
65 70 75 80 

10 

Asn Ala He Asn Val He Gly Ser He Ala He Pro Ser Val Asp Leu 

85 90. 95 

15 

Tyr Leu Pro He Gly Asn Gly Val Ser Asn Glu Thr Leu Ala Leu Ala 

100 105' . HO 

20 Ala Gly Thr Met Lys Ala Asn Gin Lys Met Gly Gin Gly Asn Tyr Ala 

115 120 125 

Leu Ala Gly His His Met He Lys His Gly Ala Leu Phe Ser Pro Leu 
25 130 135 140 

Tyr Tyr Lys Ser Lys Val Gly Gin Met He Tyr Val Ser Asp Ala Lys 
145 150 155 160 

30 

Lys He Tyr Ala Tyr Lys Thr Ser Gin Arg Thr Phe He Lys Ala Thr 

165 170 175 

35 

Asp Val Gin Val He Asp Asp Val Pro Gly Gin Lys Leu He Thr Leu 

180 185 190 

40 He Thr Cys Asp Lys Thr Gly Ala Gly Arg Leu Met He Arg Gly Lys 

195 ' 200 205 

Tyr Glu Gin Gin Trp Ser Phe Lys Ser Ala Pro Thr Gin Val Gin Lys 
45 210 215 220 

Ala Phe Thr Ser His Phe Asn Asn Lys Tyr 
225 230 

50 

<210> 4 
<211> 702 

55 

<212> DNA 

<213> Lactobacillus plantarum 

60 
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<400> 4 

atgaagtcca agcaacatcc cgggttaaag tggttaggtc ggggcgtttt tgtcctgctg 
60 

5 gtgctagtat cattggcatt aattttcaat gaacagatca agagctggtt agtgagttca 
120 

tactcgccga ccgttacggc taagacggtt aagcagaata cgaagaagaa gagcgatttt 
180 



10 



25 



40 



aacttctcaa aggtcaagtc acttgacttt cagaccgttg ccaaggcccg catgaataag 
240 



aatgcaatca acgtgattgg ctcgattgcg attccgtccg ttgatttgta cctgccaatc 
15 300 

ggtaatggtg tcagcaatga aacgttagca ttggcggctg gcacgatgaa agctaatcag 
360 

20 aagatggggc agggtaacta cgcgttggct ggtcaccata tgatcaagca tggtgcacta 
420 



ttcagtccgt tgtactataa gagcaaggtt ggccaaatga tttatgtgag tgatgccaaa 
480 

aagatttatg cgtataagac gagtcagcga acattcatta aagcaactga tgtccaagta 
540 



attgatgatg ttcctggtca gaagctgatt accctaatta cctgtgataa gaccggggcg 
30 600 

ggtcgcttaa tgattcgcgg taagtacgaa cagcaatggt cgtttaagtc ggcgccaact 
660 

35 caggttcaga aggcctttac aagtcatttt aataacaaat at 
702 



<210> 5 

<211> 20 

<212> DNA 

45 <213> Artificial 



<400> 5 
50 aaggaacttc tgattgggcc 
20 



55 



<210> 6 

<211> 20 

<212> DNA 

60 <213> Artificial 
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<400> 6 

ccattacgat gatgtttccc 
20 



<210> 7 

10 <211> 32 

<212> DNA 

<213> Artificial 



15 



<4O0> 7 

aattacggcg tctcactgta gcgattacga tg 
20 32 



<210> 8 

25 <211> 20 

<212> DNA 

<213> Artificial 

30 



<400> 8 

cgtgtttctt ggaagacttc 
35 20 



<210> 9 

40 <211> 20 

<212> DNA 

<213> Artificial 

45 



<400> 9 

tatgcagaac tccatgactg 
50 20 



<210> 10 

55 <211> 20 

<212> DNA 

<213> Artificial 

60 
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<400> 10 

tagtgtgttt tatgctctcc 
20 



<210> 11 

10 <211> 32 

<212> DNA 

15 <213> Artificial 



<400> 11 

20 atttatggcg tcgtctcctt ggtatggcta ag 
32 



25 



<210> 12 

<211> 20 

<212> DNA 

30 <213> Artificial 



<400> 12 
35 catcactcga catgtcttgc 

20 



40 



55 



<210> 13 
<211> 39 
<212> DNA 



45 <213> Artificial 



<400> 13 

50 aaggacagaa gcggccgcgt tagataaaag gggttaaac 
39 



<210> 14 

<211> 31 

<212> DNA 

60 <213> Artificial 
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<400> 14 

acgggcctcg agatattagt cacgccctcg t 
5 31 ♦ 



<210> 15 

10 <211> 36 

<212> DNA 

<213> Artificial 



15 



<400> 15 

aaggacagaa gcggccgccg tgcgaaagga tagatt 
20 36 



<210> 16 

25 <211> 29 

<212> DNA 

<213> Artificial 

30 



<400> 16 

acgggcctcg aggccctact ctttgtgct 
35 29 
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